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SCLAR ACTIVITY - October to December 1954,
Thogas A. Cragg and Harry L. Londy.

snnspot activity: Sunspots observed at Lit. Tilson Observatory.

Humber Ciip ILat.. Pirst seen Last seen Class cyecle
11154 Dot « 4.8 <33° Bep.a0 Cet. 1 dxd new
11195 Sep«2&.7 +36° Qet. 2 2 axd new
1119€ Octe 9.1 +34° = 12 lxpd new
11197 £.0 -17° 4 4 depd new
11198 2.3 =3b° 1 18 de{ pa new
11199 7.5 4 B® 32 12 axd 0ld*
112¢0 193 X1 14 19 asd oldx
11201 1€.8 +826° 14 19 dapd nevwvr
11202 201 =g21° 16 14 dy pd nevw
11203 2030 +32° 18 e 1y pd new
11204 Nov. S.48 +R26° ¥ov. B Nov. & aard new
1105 4.7 12e° 9 9 dxpd new
11206 9B —=B4° a 15 d3fl new
11207 10.3 +27° a9 15 dafa new
11208 1€..2 =21° 1.2 1€ dolpd new
11209 12.8 4+31° 12 14 dAfd new
11210 Zlall _=BA" 1 19 dapd new
s s R Rk £2n o i o dxd new
11812 Dec<15.:4 +5A" o 1 Dec., 21 as3pl new
Y1213 25:3 +2h° 1% 2€ d4pl new
i ot 30.0 -23 %) Jans 4 daprl new

¥} the last old cycle spots of 10:4.

Sunspot activity in 1954 was highest during Cctober when eight
new and two old cycle groups were rescorded. Compared with this total
of ten, there were only eleven groupns for the first six months in all.
Thke new cycle started out more strongly in the Northern hemisphere.

In the second half of 1954 tlere were 22 groups north and 13 groups
soutk of the solar eguator. In the first half of 1954 tlere were
& grouvps north and € groups south. (continued on page 9.)

Y¥ote: For the definition of ¥t. Vilson svot classification see Solar

Division BULIETIF 9€-97 (Ausust-September 1954) p. 2.
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SUNSPOT CLASSIFICATION

..... B T T T T T L R LT T I L T LT T TR

A >,
TR & . .
C" v b &2 @Q & é’? & @
(‘5 .
" R s
& ’
H mSA r A B
ey W A O ¢ e %)
=t/ {_ \,_\.__5

ct I @ M S B v o
."'ISIH

= * Bl S e | o
0GP So% 30°

Tris Sun-Spot Classification ww. usveloped by LUr. liax Waldmeier,

Yederal Cbservatory Zilricl., 2nd is now used internationally.

Al

an isolated spot or group of srots without penumbra,
witkout bipolar structure.

grour of spots in bipolar configuration, without penumbra.

birolar spot-group with one of its main spots in penumbra.

birolar spot-group witr both main srots in penumbra and one main

e o e e

spot. with simple structuTe: croup's lenchit generally less than 10°

large bivolar group witl botk main spots showing generally a gggp}%g
structure: between tlte main spots numerous smell spots-at least 10V

very large bipolar group or very complex groupj;lenght at least 15°.

large birvolar sroup witbout small spots betwéen the two major spots,
lengtl =at least 10°,

large unipolar spot with penumbrae; diameter at least 2°,5

unirolar -‘spot witl rarumbra: diametcr less than 2°9,5.
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SOLAR TERMINOLOGY - 2.

SUNSPOTS: Sunspots have been ohserved gince Galileo yet their evolu-
tion is not - fulilly unéarstood. Ever since telescopic
observations were made it was krowr that 211 large sunspots were sur-
rounded by a less dark area. The dark spot itself ia called an UKBRA.
lost spots are simple umbrae. The less dark rsgion surrounding an umbra
is called PENUMBRA. Penumbrae herdly ever appear without umbrae, unless
trey are patches in very large spois. Both umbrae and renumbrae are
clearly delineated; there is no blending of one into the other or into
the bright photosphere-the bright disc., (From time to time reddish-
brown to grey colors are seen in the umbrae and/or penumbrae; tris is
a subject for advanced solar observers and cannot be discussed kere,)
From photographic records a socalled BRIGHT RING around a symetrically
developed penumbra has been identified; it is only 2 to 3% brighter
than the photosphere. '

SUNSPCT-GROUPS: The next thing that solar observers learn is that sun-
spots occurr in groups. An isolated spot is also called

a_group. Y¥ost groups rave a roughly east-to-west distribution and show

a bipolar configuration. i BIPOLAR GROUr™ shows a concentration of spots

in its "ends"; the western most spot /or spots/ is called the P-spot

for “"preceeding"; the eastern most is the F-spot or the "following"spot.

Tris bipolar configuration is not accidental but a consequence of the

groups's bipolar-magnetic-structure. The kit, Wilson Observatory uses

a special classification for sunspots according to their magnetic pola-

rity.(See Solar Division BULIETIN 9¢-97; august-September 1954,)

SUNSPOT CLASSIFICALTIOR: For the study of sunspot evolution Dr. Max
Valdmeier, Director of the Federal Observatory
in Z#rich, Switzerland, developed a highly descriptive classification
of sunspot groups. These types are illustrated and defined on the oppo-~-
site page. The definitions are more important than the illustrations.
(There are never two groups exactly alike.) Classes .\; B; C; H and J
can harcly be confused; H-type being merely a large J-type group. Some
exverience is needed to differentiate between D and E. F are only the
very largest groups, ocecurring usually only within a few years of sun-
spot maximum /last 1917: next 1957-82/. 41 difficult spot - type is
class G, It ecan occasionally be confused for two J-groups .- or one H
and J or even H and 4 class., This is want to happen usually during high
spot activity or when observations have been interrupted for several
days or when this type G is coming from the invisble hemisphere.. For. _
- consistency daily observations are best. Spots close to the solar limb
cannot be classified accurately due to tke considerable perspective
foreshortening, Sometimes rapid evolution may change a group from one
class to another witrin hours. Of course inferior seeing will strongly
affect any classification- a J-group could be a C-group: a group be B.

SUNSPOT EVOLUTION: Dr, Waldmeier's classification from » to J actually
reflects the evolution of the largest sunspot groups.
The order A-B-C-D-E-F-G-H-J-A is an evolutionary sequence. kost spots
never develope past .i. The following types of spot evolution are common:
A=B=-i: A4-B-C-4i3 i=BeC=D=C=B-4i; 2=B-C-D~G-HeJ-A; 4=-B-C-J-1 or even
4i=B=(=J-C-B-4, Frequently "late-type" groups such as H or J (just as
any of the others) coming from tke invisible hemisphere may cross the
visible disc in 13-14 days witkout showing any change in class. The evo-
lution-rate varies greatly. 4 group may evolve within 24 hours into a
D-group and later remain as an H or J for two rotations., Most groups
srow a rapid evolution to maximum and a slow decay. But the opposite

evolution-slow rise,fast decay-also occurrs.,
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FOR SUNSPOT O B SE X VL R S - N&V SUMMARY SHELTS.

¥r, 7illiam A, Reid. 1C7 South Avenue, Hawthorne, lew Jersey, has
for years carefully prepared our "American Sunspot-Number Reductions".
These "reductions" are summaries of all individual observations or per-
sonal sunspot-numbers = Ri, Formerly they were an integral rart of our
Solar Division BULLETIH, now lack of funds prevent it. These summaries
give an observer tre best check on lhis or ker own observations.

Recently a propesal was made to include in said surmaries the total
number of groups and spots. If an individual's report read i = 36, it
vag impossible to learn if this i consisted of by 2 or 1 groups with
€, 1€ or 26 spots respectively. The new listing would show this clearly,
namely: 3,¢ or 2,1( or 1,26 whereby tke first figure is the total number
of all grouns, the second figure the number of all spots. Since the well-
known sunspot-number formula assigns each grouy a ten-fold importance
over individual spots, errors in groui count are most serious.

If enough of our members will show interest in these new summaries,
r. teid will be glad to prepare them. Otherwise only the old method
will be continued. THOSE INTRLRESTLD, 2ILASE SEYD YOUR N.kES TO ir, REID.

L S L R R I T VU S W S S R, '
OUT OF OTHER PUBLICATIONS:

Prof, Gleissberg, Istanbul, Turkey, wrote in "Zeitschrift fiir
Astrorhysik"(3d.34,8.259; 1954) on "The importance of the forthcoming
“unsrot cyecle": the abstroct follows:

"The ensuing eleven-yvear sunspot cycle will be of particular
interest in =2s muck as it will increase our knowledage of the
eighty- vear sunsyot cycle in an essential point: its course will
tell if maxima of the eiglty-year cycle hrave approximately even
heigkts or not."

R T A TR S S I I S L T I I Qe +

COLOR I SUNSPQT 1,20RT3:

Last month we reported an intsresting observation of "“color-in-
gungpots" by Mr. 3. C. rfarmenter, Nortrwestern Observatorv. In a LErso-
nal cormunication Dr. James C. sartlett, Jr, writes that he noticed color
in the same group where lir. parmenter observed cloring three days before.
Dr.Bartlett writess:..on 4 ¥ebruary.."I found the entire penumbra to be
distinetly reddist with the western side of lighter hue. The umbra
arpeared normally black tc me."(wd.note: This was the H-type group at
=49¢ (42¢ west of central mzridian) and 2.'S. o flares were rerxorted
though sun was all day under patrol at Sacramento reak) .

Cn 10 January 19ZH at 17:30 U.YU. Dr. 3Bartlett observed in the
C-type grouv at +3€°,21°N "a bright cherry red color! confined to a sec-
tion of the venumbra., He observed with a2 2" refractor at 60x through a
"earbonized" glass /acting like a screen transmitting solar colors/.At
17:10 U.T. no color could be seen witl a 3i" reflector. At 17:50 ¢olor
reaypeared. The entire penumbrz now bad assumed a rale-violet hue or
violet-zrey. Tre umbra Fad become brownish with a dark redion its western
eCEe. . by 17253 ULV, all color rad faded irom the venumbra whicl lad
now become so light that its outlines were difficult to establist".
(lid.niote s this spot skowed flares on ¢ and 7 January, but no flares were
recorded on 10 January thoughk uncer watrol.)

HoR X XN X K K N X KX X X
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NOTEZSFORTHE SUNS POT OBSERVE R --FEBRUARY 1955

Sunspot activity during February was at a slightly lower level than in
January, though higher than throughout 1954, Spotless days returned,
the first since December.

During February the sun was photographed on 21 days /four spotless/at
the U. S. Naval Observatory. Of 35 daily counted groups 20 were of

C- or D-type; 13 J- and H-type; 3 B-type. Almost one half (16) of all
groups occurred in latitudes & 20°¢ - 24°; 9 in lat., 3%°-40°; 5 in lat.
15°-19°, 25 groups were north, 10 south of solar equator. apparently

an 'old-cycle' group /last seen in October/ occurred for one day on

1€ February in form of a small C-type group. The little larger f-spot
was at =-23°(=23° before central meridian) and 4°8, the p-spot was at
-22%,2°S, The largest group of the wmontr. was a D-type group coming from
the invisible hemisphere. Its maximuw area on 21 February was 752
millionths of the solar hemisphere, the larger p-spot was at -73%,20°N.

DATA on 2 typical day- 7 February:

I) Easternmost was a D-tyre group, its. p-spot was at -51“,39°N. On this
day /7 Feb./ a small flare occurred in tre f-srot. This was the
third return of this active region which started in mid-December
(11212; region 5i-Yp; see summary bellow, also SD Bulletin-January
n.2-group I.) Coronal line intensity continued at high level.

II) . C-type group near central meridian, its larger f-spot was at +4°
and 27°N. It developed near CliP together with a plage /chromospheric
faculze/ and showed strong coronal line intensity only when crossing
the western limb,

III) in li-type group at +80°¢, 23°S {area 339 millionths of sol. hemi-
spkere or about 7 square degrees), This was a fairly active group,
fourth return of region 54-Vp producing 2 small flares on 30 January
and showing strongicoronal line intensity west.

e 3 H oF g N s K g H K N 2K 2K $K X X g .
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SULTARY of SOLAR iACTIVITY-October~ December 1954 (continued from p.l.)

There were NO FLARES, NC SUDDEN IONOCSAHERIC DISTURBANCES (SID) in the
last three months_of 1954.

CORONAL ACTIVITY: A rather unusual coronal region 24-Tp associated
with only a small spot/1119€/started on 30 Séptember. It exten-
ded over €0° in longitude and was narrow, between 30°-40°N. However
it was associated with an equally long and bright faculae field. Inten-
se coronal emission was recorded botl: east and west. "The rersistence
of such intense emission as ttis for as long as two weeks is quite
unusual. particularly in view of the low sunspot activity and the -~ )
absence of flares"(from freliminary Charts on Sol.activity-HaO TR#164)
-=The old cycle spots 11199 and 11200 were associated with a moderate
region ©4-Up. Group 11201 was not associated witk any apparent coronal
region. In NOVEMEER: The ynusual region 51-T1 showed considerably
weaker coronal activity in its second rassage. Groupr 1l120¢, which deve-
loped rapidly near CliP, showed no coronal emission on tre east l1limb,
but strong west- region 54-Vp. Other regions were weak to moderate.
DECEKEER: The large, active group 11212, possibly connected with a
Sudden Commencement (SC) in geomagnetic activity on 17 December, was
associated with a weak coronal region 54-Yr when it crossed the west
limb. At its next passage in January this was a most active region
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american Relative Sunspot Numbers-R;r
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Recorded at M.

IMonth I'ean flux
January 720
Febhruary 71.8
liarch ¥&uh
April 69.2
Ilay 67.7
June €€ .G
July 67.:2
sugust 69,9
September 71:2

October & kb

Wovember 75.7
December 78,8

Highest flux

75.6
73.3
835 .0
W 2id
€2.0
69.0
€2.0
73+1
75,6
77.8
87.0
84.7

SOL R FLUX
ONAL RwCHEARCH

Flux in vatts/m?/cycles/second bandwidtk (x 1C

éay
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4,26
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28
o
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8
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Canada
—22)

Lowest flux day
€8.3 6
€9.8 19,22
E6.2 26
64.0 2
€5.8 23,28
62.3 27
63.8 2
673 19
67.7 7
68.6 3
65,8 3
74.4 10

AT 2800 lie/s (10.7cm) 1954
COURCIL - OTTAYA,

-

- 2 Polarizations
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SCLAR ASTRONOHKY ANDTHEATY .
PROMINENCE TELESCOPE-LYOT'S.

Last year during the solar eclinse many amateur observers saw for
tre first time solar rrominences. (See our eclipse issue-October 1954)
¥ill this "first" time be also the "last" time? It could easily be so
if they were to depend on total eclipses only. But it definitely need
not be thus if they carez.

Thanks to the man who after all others failed, persisted and
succeeded to bring the solar corona under daily observations, yes,
thanks to BERNARD LYCT more amateurs have the opportunity to observe
rrominences regularly, with ease and without complicated and expensive
instruments. From the earliest time.., since Janssen and Lockyer /1868/
discovered that the emission light of prominences may be observed oute
side of eclimnses; sincs Huggins /18€9/ showed that prominences in their
full shape may be seen tlrrough a somewhat widened spectroscope slit;
from the time when FHale and Deslandres /1889/ invented the spectro-
heliograpt. and since Hale's srectrohelioscope /1924/,.. up to the most
modern "monockromators™ only a2 scant score of amateurs was able to builg
and use systematically suclk instrurments. ire there more than a dozen
spectrokhelioscores in use lere in the USA%T o

e are fortunate to kave in tre Solar Division Dr. Huberta von
Bronsart, Stuttgart, Germany, to whom I zm grateful for the information
on this simple Prominence Telescope. A parer by Dr. von Bronsart de-
scribing her own observations witk such a telescope will soon be publi-
shedbn tlese rages.

References: : :

The Prominence telescope is essentially Lyot's coronagrarh, except
trat in this application it does not require the superfine objective,
no _high a2ltitude is necessary. (Dr. von sronsart observes in a large
city from nearby a railroad station!)* Tre first application to use a
"coronuscone! for yprominence observations was described in DIk STwRNE-
in ¥ay 1640 (Eeft £,3,73) by Dr. 1. Waldmeier. Dr. Walameier pointed
out that since prominences are more tran a rundred times brighter than
the corona, 2 simple application of a dark red filter is sufficient
to revenl prominences, provided the bright phrotosylere /bright disc/
is ccculted ("eclirsed") - and the most objectionable scattered light in. .»
the telescope is eliminated. In 1952 Otto N8gel writing also in DIE
STERYE, December 1952 (heft 7-6;S.135) described in detzil his own . ..
Prominence Telescope.consisting of a2 2" objzctive lens of 520 cm foeal-
langth /21:"/ mounted in a wooden tubus., Tris is a most inspiring paper
with two sketckes and four ph:otogrzayrs of prominences taken with N8gels
instrument. In a recent letter ..r, ".alter 3cott }Houston mentioned. to me
tkat G. et . Porret, Creteil, irance, Gescived u very similar tele-
score in L'ASTROH0I Iw, Farch 1941,1.123. 2ere et fils Porret built a
somewrat different version of Lyot's coronzgraph and use an ingenious
"rotule" mounting (not unlike tkat showm by Lr. 7aldmeier )

-

Huggin's first observation of jg
a prominence "in full sunshine" -

-

N8gel's prominence observations °
€ Larch 1952 4) 15:05 UT St |
B) 15:25 UT :

2 February 1869

B)
*)liost recently I learned thkat Mr. ilouston built and used a "make-ghift"
telescope and observed prominences from 3t, Louis, Mo. in 1952,




PROMINENCE TELESCOPE-LYOT
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The above diagram presents the essential parts of LYOT'S coronagraph
as used for PRCIINENCE OBSERVATIONS. DC is a long DEW CAP., 01 is the
main CRJECTIVE lens, which need not be an achromat. 4s a matter of fact
2. good plano-convex lens is preferable since prominence observations
are made practically in monochromatic light. OD is the CCCULTING DISC,

wvhich -is a highly reflecting metal cone. It is about
image of the bright solar disc and is placed in th
The occulting disc is mounted in a FINLD IL.NS-FL. This field lens
APERTURE-A onto

51

il

images the ENTRAN

2% larger than the

e focal plane of Q1.
L FL
DIaPHRAGE-D. The opening in the

Lg ]
=

diuphregm D is somewhst smaller than the image of the brilliant ring of

diffracted light coming from the edge of the entrance apr

grture A.

Unlese this diffracted light is fully removed there
chance to sse prominences. Right behind D is the second objective

is liitle or no
02

which forms the image of tke occulting disc and that of the surrounding

LS

prrominences, This im:

is then viewed through the LYh PILCE- E2. All

that is now necessary to reveal the prominences to our eyes 1s a dark

RiED FILTER-RE.

. ¥

Notes: The occulting disc OD should neither be too large (if small.

prominences should not be hidden)

nor too small (to aveid photospheric

glare), For a mean solar diameter of 32 minutes of arc the acculting dise
diameter is then.CD=f x 9,309mm, vhere f is the focal length of the

main objective 07 and its length

is expressed in meters. During the

year this factor varies from 9,481 /in winter/ to 9,178 /in summer/,
The OD is =z brass cone with a highly polishked finish and is mounted

securely in a hole through the fi

any other type of "spider" will add more detrimental scat

The diaprragm D is very essenti
mined experimentally by pointing

eld lens FL. (Ifounting OD on wire or
terag ]_'in-'h.t). .

al, Its rosition and size can be.deter-
the telescope at the bright sky and

trendetecting tke position and outline of the bright diffracted light.

(coming from A; the edges of the

scattered light than the edges of

on a white card of paper. Diapkra
is painted black. (exact formulae

lens proper would cause éven more
a sharp, clean cut, thin "apperture")
gr U is made out of glheet metal and
bellow). The inside of the whole

telescope anc all lens

mounts

must

be black for

best resfilits.

The seccnd obje

ctive 0o

is usually placed in such a position as to

give an image in a one to
view telescore, any otrer
FILTERS 3

one ratio. Howaver, since O:
desired ratio may be used

and P form

the

e.g.for enlarging)

Asside from seeing conditions (which need not be perfact as said)
the properties of the 7D PILTER RF determine tke contrast of prominen-
ces against the background sky, A dark bLlue sky gives best results,

a vhite, razy sky around the sun cuts Jown considerably the contrast.
Narrow-band filters improve the contrast.
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PROMINENCE TLILSCOPE continued.

(Filters) :
The foliowing KODAK "RATTEN FILTERS have a sharp cut-off, while trans-
mitting only red light. Tumbers: 24; 25; 26; 29. Filter No. 29 is best
suited since it cuts off all light shorter than €10 mpM. 3 while No, 24
extends up to about 580 mu (the others are between tlese limits). all
of these filters have goodd stability sualities and are available from
the least expensive gelatin filtsr (a 2-inck scuare costs 50¢); the "B
glass (series VI costs 32.25) or even /on speciall order/ in glass "A",
Taximum transmittence of these filters is 903%. '

CORVING GLASS COLOR IPILTLRS (Corning, New York). Corning manufactures
several solid glagss filters which have the prorer gualities for promi-
nence observations. Humbers: 2412: 24083 24043 2403. Of these No0.2403
is best suited sinece it cuts off all light bellow €17 mu , while 2412
cuts off at 39C mj. (the others are inbetween). Faximufm trasmittance
of these filters is about &€& (less than 1/3% of this is sufficient)

The Corning filters come in two finiskes- molded or polished. A 2-inch
square of polished glass costs & 4.-to S5.-. These filters cun be cut
into smaller squares. SR

BAUSCH & LOMB INTERFODRENCE FILIERS. Prominences are best seen in the
light of Hydrogen at €5€3A =65¢ @F), the socalled Balmer Hy line or
Fraunhofer C-line., The syrecirokelioscope and to a lesser degree tlre
monockromator vermit ons to observe in rure monockromatic light thke sun.
Bansch % Lomb, and otrhers, manuficture a number of narrow-band filters,
or transwisbion-interference filters. "The filter proper consists of two
highly reflecting but partially transmitting films of silver separated
by a spacer film of non-absorbving material...The separation of the sil-
ver films governs the wavelenzth position of the vass band (see sketch)
and hence thre cclor c¢f the light which the filter will transmit, This.
is the result of un ontical interference affect vhiich produces a high .
transmission of lizkt whan the optical separation of the silver film is
effectively a half Javelangth or a' multiplé of a wavelehgth. A filter

in whick the optical svucing of the silver filmsis one-half wavelength
at the pass band for which it was designed is called a first order fil-
ter, one in which the spacing is two half wavelengths is called second
order filter, and so on " (from B&L catalog L-248,0.5 Oots-'BZ) =

The following B&L Interference filters seem best suited for promi-
nence observations ’

Y - -. %’K . -
Jeries: Order / Number: Wavelangths Peak )half-w1dth= List:
Photomicrographic 185t 42-47-59 €50 mpk 45% 18 mp $ 15.~
Selected line 2nd 33_79-65 €56 my 35% 9 mpu B 30.-
- ¥) @rder of interference *#%) Peak transmittence
A1l standard size: 2" x 2" x 3/1¢eM

(Bausch and Lowmb Cptical Co., Rochester 2, . Y., U.Sesn.)

-

f caution for beginner solar obszrvers: Dircct vison solar

Wote o
observations must always be made with utmost caution so that no éye
damage could possibly result. The use of 2 dark neutral filter or

(continued on page 10)



{rominence telescope continued)
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ire Te .o Cragg was kind to get us formulaze for this telescope from
r, Arthur Leonard, Toc lir, Leonard, who fortunately considers these
formulae "mere burning-glass optics", we are greatly indebted.

Lijo = £ (1) ¥otes: Dy=diameter of apsrture A
or if 4 is not used, diameter of
) first objective 01
Do=effective diameter of field of
view of eyepiece

o

1 (

llm(f-gﬁﬁﬂ"!Dl (.3} D4i= diameter of diaphragm D
\Ta+Loz; De= diameter of field lens of eye-
piece
1 . 1 (4)  D. should be a little larger
Lie  fs  Lza+Las + £20123 tHan Do and Dy, a little larger
To+l2s than Dy
Do ”1@3'L°3)(134+L451+f?L9“|DE (§) = "If the focal length of the
-ty false | - first objective is rather long
: - compared witk the other distan-
laegnifying pover= ¥ = f1D¢ - ces in the instrument, and if
' ' febo - it is desired to have about a
———————————————————————————————————————— cne~to-one magnification by the

second objective, the focal lengtb of the second objective (rs) should
be a little over one-hnlf of that of the field lens (fx). If 1t is
desired to employ a ratler lurge eyepiece and still have a high magni-.
fication, the focal léngth of the second objective should be made lar-
ger-up to about trat of the field lens. Iu working up the design of the
prominence telescove, Ijo is made equal to the focal length of the first
objective (f3)-Zg.(l). Then Loz is made as small as practical ((consider
the heat on QD-y)) . Then the field lens (focal lengtk fz) is chosen to
make Lz, (calculated by Tec.(2)) a convenient length. Then Lys is made
2s small as practical. Finally, the second objective (focal length fy
is selected to make Lge come out about right-La.(4)"(from lir. Leonard).

- - e T . - - - = = e - - - e

Cf course all this is no substitute for a telescope; you got to build it,
For further information write to me. Good luck+go00é seeing....hlb
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